The array was composed of oligonucleotide probes (25-30 mer) 
complementary to four virulence loci (intimin, Shiga-like toxins I and II, 
and hemolysin A) . Target DNA was amplified from whole cells or from 
purified DNA via single or multiplexed polymerase chain reaction 
(PCR) , and PCR products were hybridized to the array without further 
modification or purification. The array was 32-fold more sensitive than 
gel electrophoresis and capable of detecting amplification products from 
<1 cell equivalent of genomic DNA (1 fg) . Immunomagnetic capture, PCR and 
a microarray were subsequently used to detect 55 CFU ml-1 (E. coli 
0157 :H7) from chicken rinsate without the aid of pre-enrichment . Four 
isolates of E. coli 0157 :H7 and one isolate of 091 :H2, for which genotypic 
data were available, were unambiguously genotyped with this array. 
Glass-based microarrays are relatively simple to construct and provide a 
rapid and sensitive means to detect multiplexed PCR products; 
the system is amenable to automation. 
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Charge Transfer Complexes by R. Foster, Academic Press, region of a target sequence. Hie nucleic acid from the person 

1969), the laser energy can be tuned to the corresponding is obtained and the DNA sequence of a variable region 

energy of the charge-transfer wavelength and, thus, a spe- (deletion, insertion, missense mutation that cause genetic 

cific desorption off the solid support can be initiated. Those predisposition or diseases, or the presence of viral/bacterial 

skilled in the art will recognize that several combinations 5 or fungal DNA) not only is detected, but the actual sequence 

can serve this purpose and that the donor functionality can and position of the mutation is also determined, 

be either on the solid support or coupled to the nucleic acid In other cases, the target DNA must be immobilized and 

molecule to be detected or vice versa. the primer annealed. This requires amplifying a larger DNA 

In yet another approach, a reversible L-L' linkage can be based on known sequence and then sequencing the immo- 

generated by homolytically forming relatively stable radi- 10 bilized fragments (i.e., the extended fragments are hybrid- 

cals. Under the influence of the laser pulse, desorption (as ized but not immobilized to the support as described above), 

discussed above) as well as ionization will take place at the In these cases, it is not desirable to include a linker because 

radical position. Those skilled in the art will recognize that the MALDI-TOF spectrum is of the hybridized DNA; it is 

other organic radicals can be selected and that, in relation to not necessary to cleave the immobilized template, 

the dissociation energies needed to homolytically cleave the 15 Any linker known to those of skill in the art for immo- 

bond between them, a corresponding laser wavelength can bilizing nucleic acids to solid supports may be used herein 

be selected (see e.g., Reactive Molecules by C. Wentrup, to link the nucleic acid to a solid support. The preferred 

John Wiley & Sons, 1984). linkers herein are the selectively cleavable linkers, partial- 

When performing exonuclease sequencing using larly those exemplified herein. Other linkers include, acid 

MALDI-TOF MS, a single stranded DNA molecule immo- ^ cleavable linkers, such as bismaleimideothoxy propane, 

bilized via its S'-end to a solid support is unilaterally acid-labile trityl linkers. 

degraded with a 3 ? -processive exonuclease and the molecu- Acid cleavable linkers, photocleavable and heat sensitive 

lar weight of the degraded nucleotide is determined sequen- linkers may also be used, particularly where it may be 

tially. Reverse Sanger sequencing reveals the nucleotide necessary to cleave the targeted agent to permit it to be more 

sequence of the immobilized DNA. By adding a selectively 25 readily accessible to reaction. Acid cleavable linkers 

cleavable linker, not only can the mass of the free nude- include, but are not limited to, bismaleimideothoxy propane; 

otides be determined but also, upon removal of the nucle~ and adipic acid dihydrazide linkers (see, e.g., Fattom et al. 

otides by washing, the mass of the remaining fragment can (1992) Infection & Immun. 60:584-589) and acid labile 

be detected by MALDI-TOF upon cleaving the DNA from transfering conjugates that contain a sufficient portion of 

the solid support. Using selectively cleavable linkers, such 30 transferrin to permit entry into the intracellular transferrin 

as the photocleavable and chemical cleavable linkers pro- cycling pathway (see, e., Welhoner et al. (1991) J. Biol. 

vided herein, this cleavage can be selected to occur during Chem. 266:4309-4314). 

the ionization and volatizing steps of MALDI-TOF. The pk ♦ 1 M T ' 

same rationale applies for a 5* immobilized strand of a 0 eav re 

double stranded DNA that is degraded while in a duplex. 35 Photocleavable linkers are provided. In particular, photo- 

Likewise, this also applies when using a S'-processive cleavable linkers as their phosphoramidite derivatives are 

exonuclease and the DNA is immobilized through the 3'-end provided for use in solid phase synthesis of oligonucle- 

to the solid support otides. The linkers contain o-nitrobenzyl moieties and phos- 

As noted, at least three version of immobilization are phate linkages which allow for complete photolytic cleavage 

contemplated herein: 1) the target nucleic acid is amplified 40 of ^ conjugates within minutes upon UV irradiation. The 

or obtained (the target sequence or surrounding DNA UV wavelengths used are selected that the irradiation will 

sequence must be known to make primers to amplify or not damage the oligonucleotides and are preferably about 

isolated); 2) the primer nucleic acid is immobilized to the 350-380 nm, more preferably 365 nm. The photocleavable 

solid support and the target nucleic acid is hybridized thereto linkers provided herein possess comparable coupling effi- 

(this is for detecting the presence of or sequencing a target 45 ciency as compared to commonly used phosphoramidite 

sequence in a sample); or 3) a double stranded DNA monomers (see, Sinha et al. (1983) Tetrahedron Lett, 

(ampimedorisokted)isiirm^ 24:5843-5846; Sinha et al. (1984) Nucleic Acids Res. 

predetermined strand; the DNAis denatured to eliminate the 12:4539-4557; Beaucage et al. (1993) Tetrahedron 

duplex and then a high concentration of a complementary 49:6123-^194; and Matteucci et aL (1981) /. Am. Chem. 

primer or DNA with identity upstream from the target site is 50 ^ OCm 1033185-3191). 

added and a strand displacement occurs and the primer is In one embodiment, the photocleavable linkers have 

hybridized to the immobilized strand. formula I: 

In the embodiments where the primer nucleic acid is 

immobilized on the solid support and the target nucleic acid 00 

is hybridized thereto, the inclusion of the cleavable linker 55 R 

allows the primer DNA to be immobilized at the 5*-end so ^ ^ 
that free 3'-OH is available for nucleic acid synthesis 

(extension) and the sequence of the "hybridized" target ^ Ss ^^ s, no 2 
DNA can be determined because the hybridized template 

can be removed by denaturation and the extended DNA 60 
products cleaved from the solid support for MALDI-TOF 
MS. Similarly for 3), the immobilized DNA strand can be 

elongated when hybridized to the template and cleaved from where R 2 ° is w-(4,4'-dimethoxytrityloxy)alkyl or 
the support. Thus, Sanger sequencing and primer oligo base w-hydroxyalkyl; R 21 is selected from hydrogen, alkyl, aryl, 
extension (PROBE), discussed below, extension reactions 65 alkoxycarbonyl, aryloxycarbonyl and carboxy; R 22 is hydro- 
can be performed using an immobilized primer of a known, gen or (dialkylaminoXw-cyanoaIkoxy)P-; t is 0-3; and R 50 
upstream DNA sequence complementary to an invariable is alkyl, alkoxy, aryl or aryloxy. 




